Introduction
A great deal of work on B physics has been done over the past 15-20 years. At first, it was mostly in the context of the B factories BaBar and Belle. This included finding methods for measuring the standard model (SM) parameters, examining ways of looking for new physics (NP), analyzing the results, etc. Unfortunately, most of the measurements at the B factories agreed with the SM. Although there were several hints of NP, mostly in b → s transitions, there were no statistically-significant signals.
CDF and DØ then demonstrated that B physics can be done at hadron colliders. They made a number of measurements involving B The LHC will continue this exploration of B physics. They will focus mainly on B 0 s mesons, but may well be able to repeat (and perhaps improve upon?) some of the measurements made at BaBar and Belle. As always, the hope is to find a signal of NP. It seems clear now that very large signals are ruled out. But the LHC may well have the precision to detect even small deviations from the SM. In this talk, I will discuss a number of B-physics measurements to be made at the LHC that have the potential for revealing NP. 
where φ s ≡ arg(−M 
Note that the measurement is insensitive to the transformation (2β has a twofold ambiguity, which is reflected in the two ranges of possible solutions above.
LHCb has greatly improved upon this result. First, the twofold discrete ambiguity has been removed by measuring sign(∆Γ s ): ∆Γ s = 0.120±0.028 ps −1 [2] . This is done using the decay B • ,
in agreement with the SM. Still, the errors are large enough that NP cannot be excluded.
To completely search for NP, LHCb has to measure B • [4] . The advantage of this decay is that, because the f 0 (980) is a scalar, no angular analysis is needed. The disadvantage is that, because the f 0 (980) is not a pure ss state, there are possibly other contributions to the decay, leading to hadronic uncertainties [5] .
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• [6] . A priori, since this is a 3-body state, its CP can be + or −, and so it cannot be used to cleanly extract weak-phase information. However, it has been shown that the J/ψπ + π − state is almost purely CP − [7] , so that there is little error due to the CP + state. 
The second term is doubly Cabibbo suppressed with respect to the first term. If it is neglected, the indirect CP asymmetry vanishes in the SM, so that its measurement could reveal NP. However, V * ub V us P ′ uc is not entirely negligible. Including it, it is found that indirect CPV measures |β ef f s | ≤ 14.9
• in the SM [11] . If a larger value of |β ef f s | is measured, this would imply NP.
3 Like-sign Dimuon Asymmetry DØ has reported an anomalously large CP-violating like-sign dimuon charge asymmetry in the B system. The updated measurement is [12] (
is the fraction of transverse (longitudinal) decays in B → V 1 V 2 . However, it was observed that f T /f L ≃ 1 in B → φK * [15] . One explanation of this "polarization puzzle" is that the 1/m B penguin-annihilation (PA) contributions are important [16] . PA can be sizeable within QCD factorization (QCDf).
There are two penguin decay pairs whose amplitudes are the same under flavour SU(3), and for which there is a good estimate of SU (3) 
The theoretical error is large, but there is reasonable agreement.
(2) Triple Product (TP): In the B rest frame, the TP takes the form q·( ε 1 × ε 2 ), where q is the difference of the two final momenta, and ε 1 and ε 2 are the polarizations of V 1 and V 2 . The TP is odd under both P and T, and thus constitutes a potential signal of CPV. There are two TP's: A [Im(
Now, CPV requires the interference of two amplitudes. The common way to look for CPV is via a nonzero rate difference between a decay and its CP-conjugate decay (direct CPV). The direct CP asymmetry is proportional to sin φ sin δ, where φ and δ are the relative weak and strong phases of the two amplitudes. That is, direct CPV requires a nonzero strong-phase difference. On the other hand, the true TP is proportional to sin φ cos δ, so no strong-phase difference is necessary. This helps in the search for NP. Also, in the SM, true TP's are generally small (or zero) [18] , so that TP's are a good way to find NP.
CDF and LHCb have measured the true TP asymmetries in B LHCb .
These agree with the SM prediction (A u = A v = 0).
There are also fake (CP-conserving) TP's, due only to the strong phases of the A i 's. These are given by
In the SM, certain fake TP's are very small [20] . This implies that one can partially distinguish the SM from NP through the measurement of the fake A 
Thus, by measuring the four observables, and computing the deviation of X from 1, one can measure U-spin breaking [21] . This can be applied to 4 decay pairs involving B 0 s decays:
The first (second) decay is b → d (b → s). If one neglects annihilation-and exchange-type diagrams, there are 12 additional pairs of decays to which this analysis can be applied. These are not related by U spin, but are instead related by flavour SU(3).
Conclusions
In the past, there were a number of hints of NP in some B decays, usually in b → s transitions. Unfortunately, with recent LHCb measurements, most of these have gone away. This suggests that, if NP is present, very large signals are unlikely.
Still, the LHC has the precision to detect small deviations from the SM predictions. To this end, it is best to make measurements of as many different processes as possible. In this talk, I have mentioned a number of different possibilities (some of which have already been measured). Hopefully, when these measurements are made, we will see a sign of NP.
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